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flows
Abstract: In this paper, we study the macroeconomic determinants of remittance 
flows. We place particular attention to fluctuations in remittance flows over the 
international business cycles. Estimating a dynamic panel data model using the 
system-GMM method over the period 1970–2007, we document that remittance 
inflows decrease with home country volatility. Contrarily, remittance inflows 
increase with the volatility in host countries, especially for middle-income coun-
tries. Lower interest rates in host countries lead to larger remittance outflows. 
Trade and capital account openness are the most important factors that determine 
both remittance inflows and outflows. We conclude that macroeconomic factors of 
both home and host countries are important for understanding remittance flows.
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“We’re stuck here while our families back home in India face a dark future with no money. 
I don’t have a single fils (cent)” Mohan, an Indian worker in the UAE whose employer fled the 
country after the 2009 financial crisis. (Quoted from The Dawn Newspaper,  Pakistan)
1  Introduction
Remittances account for the second largest foreign exchange inflow next to foreign 
direct investment and in some cases the largest (World Bank 2009).  Remittance 
inflows to developing countries have a number of positive impacts including reduc-
tion in poverty, consumption smoothing for low-income households,  economic 
growth, reduction in output volatility, financial sector  development, and social 
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and political stability.1 Although the effects of remittances are well documented, 
the macroeconomic determinants of remittance inflows are largely unknown.
Remittance flows2 are also closely related to international business cycles. 
For example, remittance inflows to low- and lower-medium-income countries 
increased approximately 12-fold from US$ 19,929.98 million to US$ 235,685.7 
million over the 1990–2008 period, but the flows declined to US$ 230,483.60 in 
2009 when the developed economies were hit by recession. Total world remit-
tance inflows also follow the same pattern increasing from US$ 68,542.45 million 
in 1990 to US$ 443,391.8 million in 2008 before falling to US$ 413,678.3 in 2009.3 
However, this pro-cyclicality of remittance inflows is not commonly observed 
in other recessions, nor is the pattern similar for low- and high-income coun-
tries (shown in Figures 1A–2D). There are few studies that examine the relation 
between remittance inflows and output fluctuations in remittance-sending coun-
tries but these studies are limited to a pair of one home ( remittance-receiving) 
and one host (remittance-sending) country.4 Shorter time series do not allow 
one to incorporate business cycle information of all host countries (number of 
observations for a home country is smaller than number of host countries). The 
problem becomes more acute at the cross-country level.
In this paper, we study the macroeconomic determinants of remittance flows. 
We place particular attention to fluctuations in remittance flows over the inter-
national business cycles. More specifically, we investigate the effects of growth 
volatility in home and host countries on remittance inflows and outflows at the 
cross-country level.5 This is important because business cycles increase volatility 
and thus increase uncertainty in both home and host countries, which have pro-
found effects on remittance flows.
1 For discussions on the effects of remittances, see, among others, Adams and Page (2003), 
Kapur (2005), Lueth and Ruiz-Arranz (2008), Chami et  al. (2009), Giuliano and Ruiz-Arranz 
(2009), Frankel (2009) and Mundaca (2009).
2 Remittances are defined as the sum of workers’ remittances, compensation of employees and 
migrants’ transfers (World Bank 2009). Although, this definition is not beyond criticism (Chami 
et al. 2008), it is based on the data availability at the cross-country level and is also frequently 
used in the literature. For example, Bugamelli and Paternò (2011) use the same definition in their 
study of 60 emerging and developing economies and document a negative effect of remittances 
on output growth volatility. 
3 Authors’ own calculation from the World Bank data. 
4 For example, Sayan (2004), Akkoyunlu and Kholodilin (2008) and Sayan and Tekin-Koru 
(2008) have studied the case of Turkey and Germany, and Sayan and Tekin-Koru (2008) and 
Vargas-Silva (2008) have studied the case of Mexico and the USA.
5 Given that growth is negatively related to volatility (since the seminal work of Ramey and 
Ramey 1995, there is a large literature on this relationship), we consider business cycle in terms 
of the second moment. 
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Figure 1C Average remittance inflows to middle-income countries (1970 = 100). 
Since output volatility of all host countries from which a home country receives 
remittances is important but difficult to capture in a small sample, we employ an 
innovative approach to capture such effects. For each home country, we construct 
a time series of the rest-of-the-world (ROW) volatility and include it as an explana-
tory variable in the regression. This ROW volatility is the weighted average of real 
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Figure 1D Average remittance inflows to high-income countries (1970 = 100).
GDP growth volatility of all host countries from where a home country receives 
remittances. The weight attached to a host country is its share in total remittance 
inflows to the home country. To check the robustness of the results, we construct 
an alternative weight attached to a host country as its share in the stock of migrants 
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from the home country. We also estimate the determinants of remittance outflows 
to understand other macroeconomic factors of host countries that influence remit-
tance inflows to home countries. For each host country, a similar time series of the 
rest-of-the-world (ROW) volatility is constructed as the weighted average of real 
GDP growth volatility of all home countries to which it sends remittances. The 
weight attached to a home country is its share in total remittance outflows from 
the host country. We check for robustness by constructing an alternative weight 
attached to a home country as its share in the stock of migrants in the host country. 
Finally, we estimate the determinants of net remittance flows.
Using data for the period 1970–2007 for 116 countries, we estimate a dynamic 
panel data model using the system-GMM method developed by Arellano and Bover 
(1995) and Blundell and Bond (1998) designed for datasets with many cross-sec-
tions and few time periods. The dependent variable(s) is (are) the logarithm of the 
ratio of remittance inflows (outflows and net flows) to GDP. The explanatory vari-
ables are the relevant macroeconomic factors considered to determine remittance 
flows such as growth volatility at home and the ROW, trade and capital account 
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Figure 2D Average remittance inflows to high-income countries: HP filtered series.
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institutional quality. The volatility of a series has been calculated as the non-over-
lapping 5-year standard deviation; hence, other data are compressed by taking 
5-year averages.6 Our estimation accounts for the endogeneity of home country 
volatility and other macroeconomic determinants included in the regression.
The results show that remittance inflows decrease with home country volatility 
which is consistent with the investment motive of remittance inflows. But remit-
tance inflows increase with the volatility in host countries, especially for middle 
income countries supporting the risk aversion (or insurance) motive of migrant 
workers (Galor and Stark 1990, Amuedo-Dorantes and Pozo 2006). The results are 
also consistent with Giuliano and Ruiz-Arranz (2009) who document pro-cyclicality 
of remittance inflows, and contrast with Frankel (2009) who finds that remittances 
are counter-cyclical with respect to income in the home country while pro-cycli-
cal with respect to income in the host country. Lower interest rates (higher money 
supply) increase remittance outflows from a host country. Both remittance out-
flows and net flows are uncorrelated to the volatility in host and home countries. 
However, for middle-income countries, remittance outflows increase with volatility 
and lack of investment opportunity in host countries. Trade and capital account 
openness are the most important factors that determine remittance inflows, out-
flows and net flows. The overall results suggest that remittance flows are influ-
enced by macroeconomic conditions in both home and host countries.
The rest of the paper proceeds as follows. Section 2 reviews the related literature 
and develops the motivations of the paper. Section 3 describes our approach to cal-
culate the rest-of-the-world volatility. The estimation method is discussed in Section 
4. The empirical findings are presented in Section 5. Finally, Section 6 concludes.
2  Related literature and motivation of the study
2.1  Literature review
Much of the theoretical work on remittances has been devoted to the primary 
motive of migrants to remit. Among the motives put forward are altruism ( Banerjee 
1984), insurance (Rosenzweig 1988), investment (Lucas and Stark 1985), inheri-
tance (Hoddinott 1994), risk diversification (Stark and Lehvari 1982, de la Brière 
et  al. 2002, Rapoport and Docquier 2006), and compensating family for past 
expenditure (Stark and Lucas 1988). There is, however, no agreement in the litera-
6 This approach of taking 5-year averages is also standard in the volatility-growth literature. 
Examples include, among others, Martin and Rogers (2000), Kneller and Young (2001) and 
 Cavalcanti, Mohaddes and Raissi (2012). 
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ture as to the relative importance of migrants’ motives to remit. Since the work of 
Lucas and Stark (1985), many studies have recognized that several motives could 
co-exist simultaneously. However, the motive to remit is also closely related to the 
business cycles of both home and host countries.
If remittances are sent with an altruistic motive, they are likely to be counter-
cyclical with respect to the output in the home country. The volume of remittance 
inflows will increase during an economic downturn in the home country, compen-
sating families for the fall in income (Agarwal and Horowitz 2002). On the other 
hand, if remittances are sent with a profit-driven motive, such as investment or 
inheritance, they are likely to be pro-cyclical. Under this motive, the volume of 
remittance inflows will decline during an economic downturn in the home country 
(Giuliano and Ruiz-Arranz 2009). However, an increase in the migrants’ income in 
the host country will lead to an increase in remittances under both motives.
Another strand of literature, although not in copious amounts, stresses the 
risk aversion (insurance) motive of migrant workers. For example, when the 
downswing of business cycles in host countries hit hard, migrants are more likely 
to return to their home countries (Galor and Stark 1990) and, as a consequence, 
remittance inflows increase because the migrant workers carry their savings with 
them. This argument is also reinforced by the fact that migrant workers make 
more precautionary savings than native workers (Dustmann 1997). These theore-
tical arguments are also supported by empirical findings. For example, Amuedo-
Dorantes and Pozo (2006), examining the case of Mexican migrants in the US, 
document that an increase in income risk in the host country significantly raises 
both the propensity and proportion of labor earnings sent home for insurance.7
There are several empirical studies conducted at the macroeconomic level that 
investigate the relationship between remittance inflows and output fluctuations in 
the home country for a panel of countries. Lueth and Ruiz-Arranz (2008) use a dataset 
of bilateral remittance flows to 11 recipient countries from the major sending countries 
for 9 years to investigate the factors determining the cyclical properties of remittances, 
the motives to remit and ability to smooth shocks. They document that remittances 
do not appear to increase in the event of a negative shock but rather move with the 
business cycle in the home country, suggesting that remittances may not play a large 
role in smoothing a negative shock. Giuliano and Ruiz-Arranz (2009) also report the 
pro-cyclicality of remittance inflows in 100 countries for the period 1975–2002. These 
results are consistent with the investment motive of remittance flows.
On the other hand, Frankel (2009) finds that remittances are counter-cycli-
cal with respect to income in the home country while pro-cyclical with respect to 
7 Another motive closely tied to these motives and is based on the migration networks literature 
is the options motive (for a detailed discussion, see Roberts and Morris 2003).
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income in the host country, thus suggesting the consumption smoothing hypo-
thesis. Similar stabilization effects are also documented by Chami et al. (2009) and 
Jackman et al. (2009). Neagu and Schiff (2009) compare the stability,  cyclicality, 
and stabilizing effects of remittances with foreign direct investment and official 
development assistance in 116 countries over the 1980–2007 period. They find that 
remittances are more stable than FDI in 72% of the countries in their sample. They 
emphasize the importance of separating the counter-cyclicality from the stabiliz-
ing effect, as the former does not always imply the latter. Barajas et al. (2010) docu-
ment that remittance inflows to the African countries have fallen between 3% and 
14% as a result of the declining emigration to Europe during the recent recession.
A number of time-series studies investigate the remittance response to the 
output of both host and home countries but these are limited to remittance flows 
between a pair of countries. For example, Sayan (2004) employs quarterly time 
series data for 1987–2001, and documents cross correlations between the cycli-
cal components of real GDP and remittances from Germany to Turkey. He finds 
that remittance receipts to Turkey are pro-cyclical with Turkish output, but acy-
clical with German output. Akkoyunlu and Kholodilin (2008), on the other hand, 
find that during 1962–2004 the volume of remittances sent by Turkish workers in 
Germany varied positively with changes in German output rather than Turkish 
output. Sayan and Tekin-Koru (2008) support Sayan (2004) in that remittance 
receipts to Turkey from Germany are pro-cyclical. These authors also document 
that remittance inflows to Mexico from the USA are counter-cyclical. Their results 
are supported by Durdu and Sayan (2008) who calibrate a small open economy 
model to the data for Mexico and Turkey over the 1987–2004 period and find 
that remittance inflows dampen business cycles in Mexico, but amplify those in 
Turkey. Vargas-Silva (2008) also documents that remittances vary counter-cycli-
cally with Mexico’s output.
2.2  Motivation
The above discussions illustrate that although there is a large literature on remit-
tances, research on macroeconomic determinants of remittance inflows at the 
cross-country level is scant. Furthermore, volatility in host countries is impor-
tant for understanding remittance inflows to the home country. More generally, 
international business cycles have an effect on remittance flows. However, this 
important link at the cross-country level has not received attention.
To demonstrate the relation between international business cycles and remit-
tance inflows, we plot the average remittance inflows over the period 1970–2009 
and look particularly at the periods of recessions in the USA defined by the 
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National Bureau of Economic Research.8 Average world remittance inflows are 
calculated as the total amount of annual remittance inflows in the world divided 
by the number of home countries.9 We normalize the average inflow series by 
its value in 1970. Vertical lines for the years 1974, 1982, 1991, 2001 and 2008 are 
drawn to mark the recession years in the USA.
Average remittance flows for the world are displayed in Figure 1A. There is 
a trend of modest increase in average remittance inflows over the sample period 
with a sharp increase since 2001 followed by a dip in 2009. During other reces-
sions, average remittance inflows either remained the same (1974 and 1982 reces-
sions) or increased slightly compared to previous periods. Average remittance 
inflows declined during the first Gulf war. We also observe a similar pattern 
for low- and medium-income countries displayed in Figures 1B and 1C, respec-
tively (countries are defined as low-, medium- and high-income according to the 
World Bank classification). Remittance inflows fluctuate most for high-income 
countries (Figure 1D). The cyclical behavior can also be understood from the 
series detrended by the Hodrick and Prescott (1997) filter. These are presented 
in Figures  2A–2D. The figures display that the cyclical behavior of remittance 
inflows varies across country income groups. The high-come countries display 
the most cyclicality (Figure 2D), while the low-income countries display the least 
(Figure 2A). The figures and discussions above suggest that remittance flows fluc-
tuate over the business cycles in host countries and therefore, such information 
is crucial for understanding remittance inflows to home countries.
3  Calculation of the rest-of-the-world volatility
As mentioned earlier, the available remittance series for short period do not permit 
one to incorporate the information of all host countries. The problem is more 
acute for studies at the cross-country level. We employ an innovative approach 
to account for host country information. For each home country, we construct 
a rest-of-the-world (ROW) volatility series exploiting the information on growth 
volatility in all host countries and include it as an explanatory variable in the 
regression. Moreover, we estimate an additional equation for the determinants of 
8 Business cycles in developed countries are, to a large extent, correlated (Ambler, Cardia, and 
Zimmermann 2004) although there may be divergence at some points in time. Given that these 
countries are usually remittance senders, it is reasonable to consider that other remittance send-
ing countries follow similar business cycle patterns as the USA. 
9 Total world remittance inflows are also informative but the number of home countries differ 
across years in the dataset. 
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remittance outflows to understand the macroeconomic factors of host countries 
responsible for remittance inflows to home countries. For the latter specification, 
we construct a similar ROW volatility series for each host country exploiting the 
information of growth volatility in all home countries.
The two ROW volatility series are constructed as follows. For each sample 
country, we first calculate 5-year non-overlapping standard deviation of the 
growth rate of per capita real GDP de-trended by the Hodrick Prescott (HP) filter. 
The filtering retains only the cyclical component of the growth series.10 We use a 
smoothing parameter of 6.25 as we deal with annual data.11 For a home country i, 
the ROW volatility in period (interval) t is the weighted average of the volatility of 
all host countries, and is defined as:
 
, ,(ROW volatility) = ,  ,i t j t ij
j
s i jσ ∀ ≠∑
 
(1)
where σj,t is the growth volatility in host country j in period t calculated by the 
method mentioned above. The weight is calculated as / ,ij ij ij
j
s R R= ∑  where Rij is  
remittance inflows to home country i from host country j. This may be a limitation 
in our ROW volatility index because the weight sij has been treated as time invari-
ant. At the cross-country level, remittance inflow and outflow data are reported 
at the aggregate level without their sources and destinations. For a home country, 
the sources of annual inflows are not available. Similarly, for a host country, the 
destinations of annual outflows are not available. This detailed inflow-outflow 
information is available only for 2005 (Ratha and Shaw 2007) which we use to 
calculate sij. To check the robustness of the results, an alternative weight is also 
calculated as / ,ij ij ij
j
s M M=′ ∑  where Mij is the stock of home country i’s migrants  
to host country j. It is important to mention that disaggregated information on 
the stock of migrants for all host-home combinations is also not available on 
an annual basis. However, it is conceivable that for a home country the share 
of migrants in different host countries changes slowly over time. Therefore, we 
use the weight sij for 2005 to calculate the time series for the ROW volatility for 
our benchmark estimation because remittance flows contain information on both 
10 Some papers estimate volatility as the standard deviation of the series rather than that of the 
detrended series. The difference between the two approaches lies in the treatment of the trend 
growth rate. The standard deviation of the growth series implicitly assumes a constant trend 
growth, while the standard deviation of the detrended series allows the trend to follow a time-
dependent process (Hnatkovska and Loayza 2005, p. 74–75).
11 This is based on the recommendation by Ravn and Uhlig (2002, p. 371) who show that the 
parameter should be adjusted approximately with the fourth power of the frequency change.
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migrant stock and their income. For robustness checks, we use the weights ijs′  for 
both 2005 and 2010.
We construct a similar ROW volatility series for each host country h, as 
 
, ,(ROW volatility) ,  ,h t l t hl
l
s h lσ= ∀ ≠∑
 
(2)
where σl,t is the growth volatility in home country l in period t. The weight is 
 calculated as / ,hl hl hl
h
s R R= ∑  where Rhl is the remittance outflow to home country 
l from host country h. As before, to check the robustness of the results, an 
 alternative weight is also calculated as / ,hl hl hl
h
s M M=′ ∑  where Mhl is the stock of 
migrants in the host country h from the home country l. We calculate shl for 2005 
to construct the ROW volatility series for the benchmark estimation and hls′  for 
2005 and 2010 for robustness checks.
4  Estimation strategy
We estimate the following dynamic panel model:
 yi,t = α+μI+λt+δyi,t–1+βXi,t+εi,t, (3)
where yi,t is the log of the ratio of remittance inflows (outflows and net flows) 
to GDP for country i in period (interval) t. μi represents country fixed effects, λt 
denotes time fixed effects which are captured by time dummies, and the error 
term εi,t is assumed not to be correlated across countries. The following variables 
in the Xi,t vector have been chosen based on both theory and the empirical evi-
dence in the literature.
 – Growth volatility (log): This is a 5-year non-overlapping standard deviation of 
the growth rate of per capita real GDP de-trended by the HP filter. This vari-
able is included to explore the effect of economic uncertainty12 on (and busi-
ness cycle properties of) remittance inflows (outflows and net flows).
 – ROW volatility (log): This variable accounts for the volatility in the host/
home countries. If remittance inflows and net flows are the dependent vari-
ables, the ROW volatility is given by equation (1), and if remittance outflow is 
the dependent variable, it is given by equation (2).
 – Inflation volatility (log): This variable has been calculated as a 5-year non-over-
lapping standard deviation of the CPI inflation rate and is intended to capture 
12 There is a difference between volatility and uncertainty. Volatility measures both the predict-
able and unpredictable changes, while uncertainty measures only the unpredictable changes 
(Ramey and Ramey 1995). We do not make this distinction here. 
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the risk and uncertainty caused by inflation. Higher inflation  volatility can 
both be positively and negatively related to remittance flows depending on the 
motive to remit. For example, higher inflation volatility slows down growth and 
investment thus decreasing remittance flows. Conversely, higher inflation vola-
tility increases the economic burden on the migrant workers’ family back home 
thus increasing remittances for family support (Lueth and Ruiz-Arranz 2008).
 – Exchange rate volatility (log): This variable has also been calculated as a 
5-year non-overlapping standard deviation of the nominal exchange rate 
with the US dollar and is intended to capture the risk and uncertainty caused 
by exchange rate movements. The value of remittances in domestic currency 
depends on the market exchange rate, and volatile exchange rates increase 
the risk and uncertainty which in turn influence the migrant workers’ deci-
sion to remit (Lianos 1997, Higgins et al. 2004).
 – Capital account openness: This variable is constructed by Chinn and Ito 
(2008). The higher the capital account openness, the lower is the barrier 
to capital flows across borders, and therefore, more remittances will flow 
through official channels.13
 – Trade openness: This is the sum of exports and imports relative to GDP. An 
open economy interacts more with the rest of the world that creates greater 
scope for migration for its citizens (Chami et al. 2009).
 – Investment-GDP ratio: Investment-GDP ratio is intended to account for the 
investment climate that has been found to be important for remittance flows 
(Ratha 2005); this variable has also been regarded as a proxy for financial 
infrastructure that also determines remittance flows (Amuedo-Dorantes and 
Pozo 2006). As also discussed in Section 2.2, one of the motives for remitting 
is investment, which is supported in the work of Durdu and Sayan (2008) and 
Amuedo-Dorantes and Pozo (2006).
 – Money supply: This is represented by the ratio of M2 to GDP. In macro economic 
research, the M2-GDP ratio is also used as a proxy for financial development. 
Although the ratio of private credit to GDP may be a better a proxy, it reduces 
the number of sample countries in our data. In addition, money supply is nega-
13 The Chinn and Ito (2008) capital account openness index is based on the following informa-
tion regarding actual restrictions on capital flows: i) the presence of multiple exchange rates, 
ii) restrictions on current account transactions, iii) restrictions on capital account transactions, 
and iv) the requirement of the surrender of export proceeds. A possible alternative to capital ac-
count openness could be the financial integration index constructed by Lane and Milesi-Ferretti 
(2007). However, this is a price based measure that also reflects changes in the macroeconomic 
conditions even in the absence of any regulatory change on capital account transactions (end-
note 5 in Chinn and Ito, 2008). The macroeconomic determinants included in our equation (3) 
capture the effect of the financial integration index. 
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tively related to the interest rate. A higher interest rate in the home country is 
expected to increase remittance inflows, while a higher interest rate in the host 
country is expected to decrease remittance outflows (Lueth and Ruiz-Arranz 
2008, Chami et al. 2009). It is important to note that interest rates are not com-
parable across countries because different countries report different interest 
rates. On the other hand, the M2-GDP ratio is comparable across countries. 14
 – Institutions: Remittance flows depend on a country’s investment opportuni-
ties and social welfare systems, which in turn depend on its level of insti-
tutional development. Moreover, migrants from a country with oppressive 
institutions prefer to settle permanently in the host country and as a result 
remit less to the home country (Chami et al. 2009). We use the Polity2 score 
as a proxy for institutions. This variable captures the regime authority spec-
trum on a 21-point scale ranging from –10 (hereditary monarchy) to +10 (con-
solidated democracy). It examines concomitant qualities of democratic and 
autocratic authority in governing institutions, rather than discreet and mutu-
ally exclusive forms of governance.
 – Initial real GDP per capita: This variable accounts for the income level of a 
country. The motives for remitting vary across countries of different income 
categories.
In the literature, both inflation and exchange rates have alternatively been used in 
terms of either the first or the second moment. Several studies, including Lianos 
(1997) and El Sakka and McNabb (1999), incorporate them in the regression as the 
first moment (level or change). Studies that include them as the second moment 
(volatility) are mentioned above. The two moments may capture the different 
information about risks associated with remittance flows, therefore, we also esti-
mate equation (3) augmented by (changes in) these two variables.15
The reason for the dynamic specification is that the remittance-GDP ratio 
is quite persistent (as confirmed in our regression results; also see Gupta 
2005). The lagged dependent variable is also intended to account for the 
effects of networks on remittance flows. It is important to mention that remit-
tance flows are directly related to the stock of migrants. Migrants remit, along 
with money, important information about job opportunities and income pros-
pects for potential migrants; therefore, potential migrants prefer to migrate 
14 Several other variables, such as the interest rate differential between the home and host 
countries (Faini 1994, El Sakka and McNabb 1999), or the federal fund rate (Vargas-Silva and 
Huang 2006) have also been included as determinants of remittance flows. However, they cannot 
be applied at the cross-country level. 
15 An anonymous referee has also recommended this exercise.
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to a country where more migrants from their country of origin reside. Finding 
jobs become easier for new migrants in the host country due to networks with 
existing migrants.
The ROW volatility variable is treated as exogenous because world economic 
fluctuations are not influenced by a single home or host country. Polity2 is also 
treated as exogenous since we take its initial value for each interval. The invest-
ment ratio, growth volatility, inflation, and exchange rates are endogenous 
because they are likely to be influenced by remittance flows. Money supply is also 
treated as endogenous because remittance flows exert pressure on the exchange 
rate and the central bank has to intervene in the domestic money market even if 
the exchange rate is not entirely fixed. The central bank may also need to inter-
vene if remittance flows put upward pressure on the inflation rate. It is not clear 
whether trade and capital account openness are influenced by remittance flows. 
However, it is likely that a host country may not attract migrant workers unless it 
removes constraints on capital outflows (Chami et al. 2009). It is also likely that 
remittance inflows pressurize a home country to open up its capital market when 
migrants wish to invest in the portfolio market. Historically, workers migrate to 
countries having close cultural, religious or trade links with the home country. 
We estimate the models treating both openness variables as endogenous.
The sample period is 1970–2007 because remittance data are available start-
ing from 1970 and data for some explanatory variables are available up to 2007.16 
Since the volatility measures are calculated as 5 year non-overlapping standard 
deviations, other variables are averaged over 5 years except initial GDP and Polity2 
for which initial values of each interval are taken. Therefore, we have seven time 
intervals – 1970–74, 75–79, 80–84, 85–89, 90–94, 95–99 and 2000–2007. Remit-
tance (and also other explanatory variables) data are not available for many 
countries for different time periods, therefore we deal with an unbalanced panel 
data set. The number of countries differs in different specifications depending on 
the dependent variable and the choice of the independent variables.
We estimate equation (3) by the Arellano and Bover (1995)/Blundell and 
Bond (1998) system-GMM method designed for datasets with many cross-sec-
tions and few time periods.17 This method assumes that there is no autocorrela-
tion in the errors and requires the initial condition that the panel-level effects be 
16 The following are the sources of data: i) World Bank: remittance flows, migration stock, open-
ness (the ratio of exports plus imports to GDP), nominal exchange rate, M2-GDP ratio, and CPI 
inflation; ii) Penn World Table 6.2: real GDP, and investment-GDP ratio; iii) Chinn and Ito (2008): 
capital account openness; iv) Polity IV Project (Political Regime Characteristics and Transitions, 
1800–2007): Polity2.
17 Roodman (2006) provides an excellent user guide for dynamic panel data estimation. In this 
paper, we estimate using the “xtdpdsys” command in STATA. 
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uncorrelated with the first difference of the first observation of the dependent 
variable. We report the Arellano and Bond (1991) test statistic for second-order 
serial correlation in the first-differenced errors. The estimators are consistent 
only if the moment conditions are valid. We test the validity of the overidentify-
ing moment conditions by the Hansen statistic.
5  Results
We start with a brief discussion of the descriptive statistics of the variables used 
in the regressions. The results are presented in Table 1.
The average remittance inflows are about 4% of GDP over the sample period. 
They are higher in medium-income countries (around 5%) followed by low- and 
high-income countries (around 3% and  < 1%, respectively). The average remit-
tance outflows, on the other hand, are only 1% of GDP. This result is conceiv-
able given that remittances usually flow from high- to low- and middle-income 
countries. Average growth volatility decreases with the income level. The ROW 
volatility for home countries is about 1.8 times larger for low- compared to high-
income countries when the weight is calculated using the migrant stock but it 
is about 1.4 times larger when the weight is calculated using remittance flows. 
The average value of ROW volatility is very close at 1.9 and 1.8 for the above two 
weights, respectively. Conversely, the ROW volatility for host countries differs 
considerably for the two weights. For example, it is about 3.5 times larger for 
high- compared to low-income countries when the weight is calculated using 
the remittance flows but lower for high- compared to low-income countries if the 
weight is calculated using the migrant stock. In high-income countries, capital 
account and trade are more open, the exchange rate is less volatile, the ratio of 
M2 to GDP is larger and institutional quality is higher compared to middle- and 
low-income countries.
The correlation between any pair of explanatory variables is low (not 
reported). The highest correlation is between money supply and investment-GDP 
ratio (0.52) followed by money supply and inflation volatility (–0.41).
Before turning to the regression results, it is important to mention that only 
those results are retained and presented for which the Hansen test for overiden-
tifying restrictions and AR(2) test of the first-differenced residual are valid and 
the number of instruments is less than the number of groups (countries). Only 
two lags of both dependent and independent variables are used as instruments 
in all regressions so that the number of instruments does not exceed the number 
of countries.
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5.1  Determinants of remittance inflows
The results for the determinants of remittance inflows are presented in Table 2. 
In columns 1 and 2, we present the results when ROW volatility is constructed 
using the weight from the remittance share in 2005. The remittance-GDP ratio 
is decreasing with growth volatility in the home country. Remittance inflows 
decrease by about 6% for a 10% increase in growth volatility. This result sug-
gests that economic uncertainty in home countries reduces remittance inflows 
and therefore supports the investment motive (it can alternatively be interpreted 
as the pro-cyclical behavior of remittance inflows). On the other hand, remittance 
inflows increase with inflation volatility, which suggests the altruistic motive of 
the migrants. Remittance inflows increase with the ROW volatility; the coefficient 
is 0.35 suggesting about a 3.5% increase in remittance inflows for a 10% increase 
in the ROW volatility.18 This result suggests that economic uncertainty in host 
countries increases remittance inflows to home countries (it can alternatively be 
interpreted as the counter-cyclical behavior of remittance inflows with respect to 
fluctuations in host countries), which in turn supports the risk aversion motive 
of migrant workers. Both trade and capital account openness increase remittance 
inflows.
Given that the number of sample countries is small, a separate disaggregated 
analysis by income group is problematic because the number of instruments 
exceeds the number of countries.19 To address this problem, the (aggregate) ROW 
volatility is replaced by the ROW volatility for the three income groups (i.e., the 
ROW volatility multiplied by the three income group dummies). The results, pre-
sented in column 2, do not change from those presented in column 1; however, 
the ROW volatility is significant for only middle- and low-income countries. For 
middle-income countries, the remittance-GDP ratio increases by about 5% for a 
10% increase in the ROW volatility.
Columns 3 and 4 replicate the estimation in columns 1 and 2 with the ROW 
volatility constructed using the weight from the migrant stock in 2005. The results 
are robust both in terms of the magnitude of the coefficients and statistical signi-
ficance, except that the ROW volatility is significant only for the middle-income 
countries. The middle-income countries constitute more than 50% of all sample 
countries and the remittance-GDP ratio is also the largest for them. Although the 
18 The growth volatility of a country may depend on the ROW volatility. However, in the data, 
the correlation between the two volatilities is only 0.14.
19 However, we conduct a separate analysis in Section 5.4 only for the middle-income countries 
for which a relatively large number of countries are available. In some specifications, the number 
of instruments exceeds the number of countries.
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low-income countries are also remittance receivers, the middle-income countries 
possess a better investment climate and are also more open to trade and capital 
flows (our Table 1; see also Ratha 2005), therefore remittance inflows in the latter 
group of countries are influenced more by the ROW volatility.
To further check the robustness of the results, the ROW volatility has been 
calculated using the weight from the migrant stock in 2010. The results are pre-
sented in columns 5 and 6. All the results are robust both in terms of the magni-
tude of the coefficients and statistical significance.20
We now include changes in inflation and exchange rate in the regression. The 
results using the benchmark ROW volatility are presented in columns 7 and 8. It 
is evident that the previous results are robust to inclusion of these two variables 
and their coefficients are insignificant.
5.2  Determinants of remittance outflows
Now we investigate the determinants of remittance outflows. Note that the sample 
countries do not match the countries for remittance inflows because several 
countries report either remittance inflows or outflows. Moreover, remittance 
outflow data are available for fewer countries; therefore, the 1980–2007 period 
has been retained to reduce the number of instruments. This can also be justified 
from Figures 1A–1D, which shows that average remittance flows were quite low 
during 1970–1980.
The results are presented in Table 3. The ROW volatility for the host country is 
now estimated by the formula in equation (2). Columns 1 and 2 present the results 
when the remittance share for 2005 is used as the weight to calculate ROW volati-
lity. For both aggregate and disaggregated income levels, money supply is the 
only factor that significantly affects remittance outflows. Higher money supply 
in the host country increases remittance outflows. This result is quite intuitive 
because higher money supply implies a lower interest rate that causes larger 
remittance outflows from the host country. This is consistent with the investment 
motive. Trade openness is significant but robust across specifications when the 
migrant stock in 2010 is used as the weight for the ROW volatility (columns 5 and 
6). The host country volatility and ROW volatility are insignificant both in the 
aggregate and disaggregated models. The results remain robust if the regression 
equation is augmented by changes in the inflation and exchange rate (columns 
7 and 8). Both the changes and volatility of these two variables are insignificant.
20 Although the results are robust, they should be treated with caution because our sample 
period spans until 2007, and the great recession may have changed the migration stock in 2010. 
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5.3  Determinants of net remittance flows
Finally, we investigate the determinants of net remittance flows.21 The number 
of countries further decreases because, as mentioned earlier, several countries 
report either remittance inflows or outflows. We consider only those countries for 
which net remittance flows are positive (its logarithm is used in the regression), 
and the 1980–2007 period is considered to reduce the number of instruments.
The results are presented in Table 4. The results show that trade and capital 
account openness significantly increase net remittance flows (columns 1 and 2). 
Net remittance flows decrease with the initial income level suggesting that poor 
countries are net remittance receivers. The growth volatility or ROW volatility 
cannot explain the net flows of remittances. The results are robust to different 
choices of the weight used to calculate the ROW volatility (columns 3–6), and 
inclusion of changes in inflation and exchange rate in the regression (columns 
7 and 8).
The overall results suggest that remittance flows are influenced by macroeco-
nomic conditions of both home and host countries.
5.4  Robustness analysis
There are fewer observations for the initial two intervals in the sample period. In 
addition, remittance flows are much higher in the middle-income compared to 
the other two income groups as documented in Table 1. We therefore re-estimate 
equation (3) for the period 1980–2007, and also separately for the middle-income 
countries which include the emerging economies. A few issues need to be men-
tioned for this choice of period and group of countries. We cannot conduct sepa-
rate estimations for the low- and high-income countries because there are not 
enough countries in these two groups for estimation by the system-GMM method. 
The same is true for a separate analysis of the emerging economies. For remit-
tance outflows and net flows, we previously estimated for the period 1980–2007; 
for these two dependent variables we now carry out the estimation only for the 
middle-income countries. For remittance inflows, we also carry out the estima-
tion for the full set of countries.
The results are presented in Table 5. The results for remittance inflows are 
presented in columns 1–4. The results for the full set of countries (column 1) do 
not qualitatively change from those for the period 1970–2007. The coefficient of 
growth volatility is now larger at around –0.8. The results for the middle-income 
21 (Remittance inflows – Remittance outflows)/GDP.
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countries (columns 2–4) are also similar to that of the full sample with the only 
exception being that trade openness is insignificant.
The results for remittance outflows are presented in columns 5–7. There are 
significant differences in the results for the middle-income countries from that of 
the full sample. Growth volatility in host countries increases remittance outflows 
suggesting that economic uncertainty in host countries leads to larger remittance 
outflows. The coefficient of the investment-GDP ratio is negative and significant sug-
gesting that lack of investment opportunities in host countries increase remittance 
outflows. These two results are complementary. Trade and capital account openness 
also increase remittance outflows. However, money supply now becomes insignifi-
cant. The results for net remittance flows are presented in columns 8–10; they do 
not qualitatively change from the results for the full sample with the only exception 
being that growth volatility is now significant. These results confirm that remittance 
flows are influenced by macroeconomic conditions of both home and host countries.
We now check for further robustness of our results by investigating if the signi-
ficance of the ROW volatility is driven by the countries that constitute a large share 
to total remittance flows. For example, some host countries may contribute to a 
large share of total remittance inflows of home countries, and volatility in these 
host countries might disproportionately contribute to the ROW volatility. Similarly, 
there may be some home countries that might be the destination of a large share of 
total remittance outflows. In order to understand such influences, we disaggregate 
the ROW volatility in the remittance inflow (and net flow) equation by two country 
groups: i) top 10 host countries that are responsible for the largest remittance 
outflows, and ii) the remaining countries. This is done by multi plying the ROW 
volatility by the dummies for the above two groups of countries.22 This exercise is 
similar to the previous one that disaggregated the ROW volatility by three country 
income groups. Similarly, in the remittance outflow equation we disaggregate the 
ROW volatility by multiplying it by: i) dummies for the top 10 home countries that 
are destinations of the largest remittance inflows, and ii) the remaining countries. 
For simplicity, we estimate the equations only for the baseline ROW volatility 
index based on the remittance share in 2005. The results are presented in Table 
6. Column 1 presents the results for remittance inflows, which are comparable to 
the results in column 1 in Table 2; column 2 presents the results for remittance 
outflows, which are comparable to the results in column 1 in Table 3; and column 
22 The number of countries in each group is almost the same if the top 10% host countries are 
chosen instead of the top 10. The results (not reported) do not meaningfully change from those 
reported in the table if the top 10% or even the top 5% of the sample of countries are chosen. 
The results also remain robust if changes in the inflation and exchange rate are included in the 
equations. 
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3 presents the results for net remittance flows, which are comparable to the results 
in column 1 in Table 4. The results show that the ROW volatility is insignificant for 
the top 10 host countries that are responsible for the largest remittance outflows. 
But it is significant for the rest of the countries with a magnitude (0.347) similar 
to the aggregate coefficient. In the case of remittance outflows and net flows, as 
before, the coefficient of the ROW volatility is insignificant for both groups of 
countries. In all cases, the magnitude and statistical significance of other coef-
ficients do not also meaningfully change from the benchmark estimation, thus 
suggesting that our benchmark results are not driven by some outlier countries.
6  Concluding remarks
This paper investigates the macroeconomic determinants of remittance flows vis-
à-vis the role of business cycle fluctuations in host countries. These two impor-
tant issues have been ignored in the previous literature. The key innovation of 
the paper is to incorporate business cycle information of all host countries by 
constructing a rest-of-the-world volatility index for each home country. A sepa-
rate model for remittance outflows has been estimated to understand the macro-
economic factors influencing remittance flows from host to home countries. 
The model is estimated by the dynamic panel system-GMM method. The results 
indicate that remittance inflows decrease with economic uncertainty in home 
countries but increase with economic uncertainty in host countries, especially 
for middle-income countries (i.e., remittance inflows are pro-cyclical to home 
country volatility but counter-cyclical to the volatility in host countries). The first 
result is consistent with the notion that remittances do not increase in the event 
of a negative shock, thus reducing their usefulness as a hedge against a nega-
tive shock in home countries. The latter result can be attributed to risk aversion 
of migrant workers (Amuedo-Dorantes and Pozo 2006). That is, migrants when 
faced with greater income uncertainty in the host country have the tendency to 
remit more back home. However, it must be noted that the motives for remittances 
are complex, especially at the cross-country level. Migrants remit for different 
reasons that also depend on individual migrant’s characteristics in addition to 
both the host and home country characteristics, and aggregation at the cross-
country level may obscure the true motive.
The results also show that trade and capital account openness increase both 
remittance inflows and outflows. Lower interest rates in host counties cause remit-
tance outflows. Remittance outflows are not related (acyclical) to the volatility in 
either home or host countries. However, a separate analysis of the middle-income 
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countries indicates that remittance outflows increase with economic uncertainty 
and lack of investment opportunity in host countries. The results lead us to con-
clude that macroeconomic conditions of both home and host countries are impor-
tant for understanding world remittance flows.
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